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Title: Assembly of a bed and an apparatus for movement 

support for a person when moving into or out of a bee 

The invention relates to an assembly of a bed and an 
apparatus for movement support for a person when moving into 
or out of a bed. 

For elderly and disabled persons, for instance, it 
5 becomes more and more difficult to move into and out of a bee 
or a like support without using the assistance of another 
person, for instance a nurse or a member of the family. This 
has as a drawback that, in the first place, such a helper 
should always be present when a person is to be moved into or 

10 out of bed, which is not always the case and, moreover, is 

costly if this requires (semi- ) prof essional aid. In addition, 
the family members are often not physically capable of 
offering the desired assistance and for the aid-giver, such 
assistance presents the danger of causing injuries, for 

15 instance because of a wrong lifting technique. In the second 
place, not being able to get out of a bed independently, i.e. 
without the aid of other people, means a heavy psychological 
burden to people, because this reduces their sense of self- 
esteem and will moreover create the feeling of being a burden 

20 to others. As a result, people will be moved into or out of 
bed less often than is desired or desirable, with all its 
consequences. In the third place, there is the danger that 
quality of the assistance offered is unsatisfactory, for 
instance because of incompetence or insufficient power on the 

25 part of the aid-giver. This causes the danger of the person i 
need of help falling or getting injured otherwise. 

The object of the invention is to provide an assembly of 
the type described in the opening paragraph, whereby the 
above-mentioned drawbacks are avoided. In accordance with the 

30 invention, such an assembly is characterized by the features 
of claim 1. With such an assembly, everyone can move into and 
out of a bed or the like independently, unaided by others and 
without the risk of injuries. Hence, an assembly according tc 



BNSDC BNSOCCID: <WO 97 1 0792A 1 J_> 



WO 97/10792 



PCT/NL96/00366 



In an advantageous embodiment, an assembly according to 
the invention is characterized by the features of claim 3. 

The operating means on the swivelling arm offer the user 
the possibility of controlling the movements of the swivelling 
5 arm during the entire period that he or she moves by means of 
the apparatus. As a result, the user's safety during use is 
increased considerably . 

Further, it is advantageous if an assembly according to 
the invention is further characterized by the features of 
10 claim 4 . 

When such an assembly is used, the user is offered the 
possibility of holding on to the swivelling arm continuously 
while still being able to stand upright beside the bed. The 
bend in the swivelling arm offers the advantage that the axis 

15 of rotation can be located close to the bed, so that space is 
saved, the forces exerted on the apparatus and the bed are 
reduced and the accessibility of the bed is not adversely 
affected, while the first part of the swivelling arm can, in 
the second position, still be sufficiently spaced from the 

20 bed. 

In a preferred embodiment, an assembly according to the 
invention is characterized by the features of claim 6. 

During use of the apparatus, the user will have to move 
across the bed's surface in the direction of the edge. 

25 Generally, this will not be a flowing movement. That means 

that, if the swivelling arm swivels at a constant speed, the 
user does not have the same pattern of movement as the 
swivelling arm. As a consequence, the swivelling arm will, 
with intervals, move away from the user too quickly or, by 

30 contrast, not quickly enough. The same problem presents itself 
if the speed of the swivelling arm is constantly too high or 
too low. By causing the swivelling arm to move intermittently, 
it is provided in a simple manner that the patterns of 
movement of the swivelling arm and the user are adjusted to 

35 each other. The pattern of movement can for instance be 
priorly inputted and be independent of the operating 
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environment, but the apparatus can for instance also comprise 
sensors whereby, for instance through measurement of force or 
acceleration, the pattern of movement relative to the user is 
registered, on the basis of which the motor is then 
5 controlled. 

In an alternative embodiment, an assembly according to 
the invention is characterized by the features of claim 7. 

In this embodiment, the speed of movement of the 
swivelling arm can readily be controlled by the user, 
10 depending on, for instance, his own pattern of movement. Thus, 
an optimum adjustment between these patterns of movement can 
be obtained. 

It will further be clear that the apparatus can also 
comprise control and operating means that can be operated by 
15 persons other than the user needing help. Moreover, it is 

preferred that safety means be included which, in the event of 
calamities such as a swivelling arm rotating too quickly or 
too far, switch off the apparatus or initiate safety measures 
otherwise. 

20 In a particularly advantageous embodiment, an assembly 

according to the invention is characterized by the features of 
claim 8. 

Mounting the apparatus onto the bed offers the advantage 
that the position of the apparatus is established 

25 unequivocally. Accordingly, the path of movement of the 
swivelling arm relative to the bed is defined as well. 
Moreover, the bed can then be displaced together with the 
apparatus, which offers logistic advantages. A further 
advantage is that for mounting the apparatus, no further 

30 measures have to be taken in the environment of the assembly. 
Moreover, by means of such a method of attachment, the 
advantage is reached that unintended displacement of the 
apparatus, other than together with the bed, is prevented. 
Of course, the apparatus can also be arranged 

35 differently, for instance it can be separate from the b-?d or, 
by contrast, constitute a fixed whole therewith. 
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In further elaboration, an assembly according to the 
invention is characterized by the features of claims 9 and 10. 

By mounting the base part of the apparatus on both sides 
of the bed, the apparatus is suspended from the bed. The floor 
5 surface around and under the bed is thus left clear, which for 
instance simplifies the cleaning of the environment. Moreover, 
the apparatus thus creates a smaller impression. By mounting 
the motor onto the base part under the bed, it is hidden from 
view, so that the apparatus acquires an attractive appearance, 
10 the more so because the parts projecting outside the bed can 
be of a smaller and more slender design. After all, these 
parts do nc- have to contain the motor. 

It is preferred if the motor according to the invention 
be a linear motor, because the necessary powers can be 
15 produced thereby in an simpler manner without requiring the 

use of complicated, voluminous and costly transmission devices 
and energizations. 

In a further advantageous embodiment, an assembly 
according to the invention is characterized by the features of 
20 claim 12. 

Because the swivelling arm can be swung away, the 
accessibility of the bed is increased and, moreover, the 
mobility of the user is not impeded thereby by the swivelling 
arm, which is of importance in particular when the swivelling 
25 arm is in cr adjacent its second position. 

In addition, in a further embodiment, an assembly 
according to the invention is characterized by the features of 
claim 13 . 

After at least a part of the apparatus with the 
30 swivelling arm has been removed from the bed, the bed can 
easily be approached, for instance for maintenance or for 
treatment cf the person in the bed. Moreover, with such an 
embodiment, the portion with the swivelling arm should be 
installed only if this is necessary. This offers for instance 
35 the advantage that in a number of beds a base part can be 
provided, for which base parts only one part with the 
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swivelling arm is necessary. Moreover, because the apparatus 
is at least partly removable, the appearance of the bed is 
improved. This is in particular agreeable to the user, because 
a stigma of invalidity can thus be removed, prevented or at 
least reduced. 

The invention further relates to an apparatus for 
movement support for a person moving into or out of the bed, 
in particular suitable for use in an assembly according to any 
one of the preceding claims. 

The invention moreover relates to a method for helping a 
person into or out of a bed, which method according to the 
invention is" characterized by the features of claim 16 or 17 . 

Further embodiments of an assembly according to the 
invention are described in the other subclaims. 

It will be understood that an apparatus according to the 
invention can also be suitable for the movement support of 
someone who wants to move into or out of a chair, and that an 
apparatus according to the invention can also be of a 
(semi- ) mobile construction. 

To explain the invention, an exemplary embodiment of an 
assembly will be described hereinafter, with reference to the 
accompanying drawings, wherein: 

Fig. l schematically shows, in top plan view, an assembly 
according to the invention with a swivelling arm in a number 
25 of positions; 

Figs. 2 A-E show, in rear view, five positions during use 
of an assembly according to Fig. 1; 

Fig. 3 is a front view of an assembly according to 
Fig. l; 

Fig. 4 is a side elevation of an assembly according to 
Fig. l; and 

Fig. 5 is a side elevation of an alternative embodiment 
of an assembly according to the invention. 

Fig. 1 is a top plan view of a bed 1 with an apparatus 3, 
disposed adjacent the head 2, for supporting movements of a 
user for moving into and out of the bed or during a change of 
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position in bed. In Figs. 3 and 4, the apparatus 3 is shown in 
more detail. The apparatus 3 comprises a base part 4, a 
swivelling arm 6 rotatable relative thereto about an 
approximately vertically extending axis of rotation 5, and a 
5 driving unit 7 for driving the swivelling arm 6. 

The swivelling arm 6 comprises a first part 9 which, 
during use, extends approximately horizontally and is 
connected via a bent second part 8 to the pivot 5. The 
swivelling arm is movable between at least two positions. In 
10 the first position A, the first part 9 of the swivelling arm 
extends at least substantially approximately in the width 
direction of the bed. In the second position D, the first 
part 9 of the swivelling arm extends at least substantially 
approximately in the longitudinal direction of the bed. The 
15 height of the first part 9 above the bed 1, in the first 

position A, is such that a user 11 lying in the bed (Fig. 2A) 
can grip on to it and pull himself up at least by the upper 
part of the body. The height of the first part 9 above the 
floor, in the second position D, is such that a user sitting 
20 on the bed (Fig. 2D) can comfortably grip on to it and pull 

himself up to reach a standing position and vice versa, while, 
moreover, a user standing beside the bed 1 (Fig. 2E) can 
easily hold on to the first part 9, standing upright in a 
comfortable manner. As the occasion arises, the height of the 
25 first part 9 can be of a settable construction for that 

purpose, for instance by means of a telescopic portion or by 
height -adjusting means for the base part 4. Such means can be 
advantageous in particular when the apparatus is used with a 
relatively low bed 1. 
30 Th e base part 4 has a width at least corresponding to the 

width of the bed 1 and comprises, adjacent the two ends, 
clamping means 12 whereby the base part 4 can be suspended 
from the longitudinal edges of the bed 1. On at least one side 
of the bed 1, the base part 4 projects outside the 
35 longitudinal edge 10. In the projecting portion, the 

swivelling arm 6 is rotatably accommodated. Because the base 
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part 4 is suspended from the bottom side of the bed 1. the 
environment of the bed, in particular the floor, remains clear 
of obstacles and the apparatus causes little inconvenience to 
the user or to aid- givers. The assembly of bed 1 and 
apparatus 3 can be jointly displaced, while the position of 
the apparatus 3 relative to the bed 1 always remains the same. 

Provided in or under the base part is a motor 13 which, 
via for instance a clutch disk or a like transmission, 
transmits a driving force to the swivelling arm 6 for the 
drive thereof. Preferably, the motor is of the linear type, 
for instance an electric cylinder, because with such a motor 
relatively great forces can readily be transmitted without the 
motor 13 and the other driving means of the driving unit 7 
having to be undesirably large. Accordingly, the apparatus can 
be of a relatively slender construction and, as a result, has 
a pleasant, little stigmatizing appearance, while, still, 
sufficient power can continuously be produced for the 
controlled movement of the swivelling arm 6. The motor 13 is 
correctable to an internal or external energy source, such as 
a battery or the mains, preferably both. 

Provided on . the swivelling arm 6 are operating means 14 
for selectively energizing the motor 13. The operating 
means 14 can for instance comprise an on/of f- switch, a speed 
regulation or a pre- selector switch, in fact, in the base 
part 4, comparable or other operating means 14 • can be 
provided as well, which may or may not be adapted to remote- 
control the apparatus 3 . The operating means 14 , 14 • will be 
returned to hereinafter. 

An assembly according to the invention can be used as 
30 follows, in the. specification, the user is referred to as 

being male. It will be understood that the apparatus is also 
suitable for female users. 

By means of the clamping means 12, the base part 4 is 
suspended under the bed 1. The swivelling arm 6 can directly 
be installed together therewith or be coupled thereto at a 
later stage. The swivelling arm 6 is brought into the second 
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position D. A user whose movements are to be supported places 
himself, in standing position, between the longitudinal 
edge 10 of the bed 1 and the first part 9 of the swivelling 
arm 6, with his back turned approximately towards the bed 
5 (Fig. 2E) . He grips the first part 9 of the swivelling arm and 
lowers himself backwards into a sitting position on the edge 
of the bed 1, while exerting a supporting pulling force on the 
swivelling arm (Fig. 2D) . By means of the operating means 14, 
he switches on the motor 13 . The swivelling arm 6 rotates in 

10 the direction of the first position A while passing a number 
of intermediate positions. During the swivelling movement of 
the swivelling arm 6, the user can slide backwards in the 
direction of the head of the bed l f always or occasionally 
taking support on the swivelling arm 6, while he draws his 

15 legs along onto the bed 1. The driving device 7 of the 

swivelling arm 6 is designed so that it can constantly take up 
a pulling force exerted thereon by the user 11. In its 
rotating movement, the swivelling arm 6 is continuously 
controlled. 

20 When the swivelling arm 6 has reached the first 

position A, the rotating movement thereof stops. In that 
position, the user sits on the bed 1 in an approximately 
upright position, at some distance from the pillow 15 
(Fig. 2C; . Then, he can lower himself slowly backwards 

25 (Fig. 2B) into a lying position, with his head on the 

pillow 15 (Fig. 2A) . During the lowering movement, he can keep 
holding on to the swivelling arm 6. In the lying position, the 
user can release the swivelling arm but also grip it again 
each time, for instance for getting into a sitting position or 

30 for shifting his body. As a matter of fact, he can also move 
the swivelling arm away from him, for instance back into the 
second position D. In that connection, it is particularly 
advantageous if operating means 14, 14' can be reached from 
the lying position or if different types of operating means 

35 are present, for instance voice control, remote control or the 
like. 
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The user can move from the lying position (Fig. 2A) into 
the standing position (Fig. 2E) by following the above steps 
in the reverse order, while he can always pull himself up and 
hold on to the swivelling arm 6 moving in the direction of the 
second position D. 

Preferably, the swivelling arm 6 is provided, in the bent 
part 8 thereof, with a universal joint 16, as a result of 
which the first part 9 can be swung away into, for instance, 
the first position A and the second position D. Such a 
universal joint can in fact also be provided in, for instance, 
the base part 4, so that the entire swivelling arm 6 can be 
pivoted or swung away, for instance into a position largely 
under the bed 1 . An advantage of swinging away the swivelling 
arm or a part thereof is that the swivelling arm 6, when not 
15 used, does not inconvenience users and aid-givers. Moreover, 
it renders the appearance of the bed 1 more agreeable. 

The swivelling arm can for instance have the following 
dimensions: length (I) of first part 9 about 900 mm, length 
(II) of bent part, at right angles to the first part 9, about 
20 350 mm, distance (III) from pivot 5 to longitudinal edge 10 
about 200 mm, and distance (IV) from pivot 5 to head 2 about 
900 mm. The first part 9 can extend about 1000-1200 mm above 
the floor (V). of course, the dimensions can be adjusted or be 
adjustable as desired, for instance on the basis of the user 
25 and the bed. The dimensions are not essential. For instance, 
in the case of an adjustable bed, a different height will be 
advantageous . 

The swivelling arm 6 can be provided, preferably on the 
first part 9 thereof, with means 20 for coupling thereto a 

30 carrying or pulling band (not shown) . During use. such a band 
can for instance be arranged behind the user's back and, 
coupled to the arm, at least partly support the user and, if 
necessary, actively bring him into a sitting or, by contrast, 
lying position, together with the swivelling arm 6. 

35 The driving means 7 can comprise a control unit 17 

whereby the movements of the swivelling arm are controlled 
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( semi -) automatically, for instance on the basis of a prior ly 
inputted pattern of movement, which may or may not have been 
introduced by a self - learning control, or through control on 
the basis of sensors provided in the apparatus. The control 
5 unit 17 can control the swivelling arm 6 for instance 

intermittently. As a result, the swivelling arm 6 moves at 
changing speeds, so that the user is each time offered the 
chance to adjust his sitting, standing or lying position. The 
swivelling arm can alternately move at different speeds or be 
10 stopped between times. 

If the operating means 14, 14 1 comprise speed -regulating 
means, a user can always select (or cause to be selected) the 
speed suitable to him, so that the pattern of movement ideal 
to him can be realized. If the operating means 14, 14' 
15 comprise pre- selector possibilities, a suitable pattern of 

movement can each time be selected from a memory by means of 
the control unit 17 . This is advantageous in particular if 
different persons use the same apparatus or if the person 
using the apparatus is for instance subject to changing 
20 possibilities of movement, for instance as a consequence of a 
syndrome. Of course, different combinations of operating and 
control means are possible. 

The apparatus preferably comprises safety means 18 for 
controlling and regulating the pattern of movement of the 
25 swivelling arm. For instance, means can be provided for 

setting a maximum speed of movement of the arm, a maximum 
moment to be exerted, a maximum angle through which the 
swivelling arm can move and warning means 19 for detecting for 
instance a malfunctioning of the apparatus or the base part 4 
3 0 coming loose. 

Fig. 5 shows an alternative embodiment of an assembly 
according to the invention. In this embodiment, the base 
part 40 comprises means for support on the floor, in the 
embodiment shown braked wheels 41. In this embodiment, the 
35 apparatus can be disposed beside a bed and is particularly 
mobile. Such an embodiment is for instance particularly 
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advantageous for use in a hospital or nursing home, where 
different users can share such an apparatus for aiding getting 
up. Moreover, such an apparatus can be used with a bed having 
closed or at least insufficiently open side panels. 
5 In particular in an apparatus according to Fig. 5, the 

movement of the swivelling arm can also be obtained at least 
partly through movement of the apparatus relative to the 
bed 1, optionally in combination with the movement of the 
swivelling arm itself relative to the base part. The bed can 
10 then serve as a fixed supporting point, for instance through 
coupling of the apparatus to a bed leg by means of the base 
part . 

In an advantageous embodiment, not shown in the drawing, 
an apparatus according to the invention is constructed with a 
detachable swivelling arm, optionally in combination with for 
instance the driving unit. Thus, in the case of a large number 
of base parts, one swivelling arm with driving unit can be 
used, and moreover, placement thereof can be opted for, only 
if the aid is desired. 

The invention is by no means limited to the embodiments 
as described and shown. Many variations thereto are possible. 
For instance, the swivelling arm can be of different 
construction, for instance straight or having more bends. 
Moreover, the swivelling arm can be of such construction that 
25 it can be collapsed or swung out of the way in a controlled 
manner, for instance by means of a motor. In that connection, 
an apparatus according to the invention can be constructed so 
that the primary power transmission of the swivelling arm is 
reversible and the swivelling arm can be turned over so that 
the same apparatus can be used on either side of the bed 
through a simple reversal. Moreover, the length and/or the 
shape of the swivelling arm can be adjusted tc, for instance, 
the bed or the user, in an apparatus according to the 
invention, a swivelling arm can have more than one point of 
rotation, as a result of which a more complex but, as the 
occasion arises, more suitable pattern of movement is 
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obtained. It is also possible that the first part 9 of the 
swivelling arm rotates beyond the position wherein the first 
part 9 extends at least substantially parallel to the 
longitudinal direction of the bed. In Fig. 1, this position is 
5 indicated by D'. The advantage is that a user has more room 
for getting out of bed when the first part 9 is in the 
position D'. Of course, the motor can be designed in different 
manners and be built in at different positions. As stated, an 
assembly according to the invention can also relate to an 

10 apparatus for aiding getting up and a different supporting 

means, for instance a chair, a wheelchair, a couch or a bath. 
In particular when used with a wheelchair or a chair, it is 
particularly advantageous if the height of the swivelling arm 
is settable by means of a motor or a like energization. For 

15 that purpose, a second pivot can be introduced, approximately 
at the level of the end of the second part of the swivelling 
arm remote from the first part, which second pivot extends at 
right angles to the first pivot. These and many comparable 
variations are understood to fall within the framework of the 

20 invention. 
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CLAIMS 

1. An assembly of a bed (1) or like supporting means and an 
apparatus (3) for movement support for a person when moving 
into or out of the bed, wherein the apparatus comprises a base 
part (4) and at least one swivelling arm (6), which swivelling 
arm (6) is pivotable relative to the base part (4) about an 
axis of rotation (5) between at least two positions (A - D) , 
at least partly includes an angle with the axis of 
rotation (5), and is drivable by a motor (13), wherein 
positioning means .(12, 41) are provided for arranging the 
apparatus (3) adjacent the bed (1) so that, during use, at 
lease a first part (9) of the swivelling arm, in a first 
position (A), can extend above a person (11) located in the 
bed (l), wherein the first part (9) of the swivelling arm (6) 
extends at least substantially approximately in the width 
15 direction of the bed. while the first part (9) of the 

swivelling arm (6) , in a second position (D) . can extend along 
a person located beside the bed (1). wherein, throughout the 
path between the first (A) and the second position (D) and 
vice versa, the swivelling arm (6) can transmit a pulling 
force to the person (li) in a direction towards the second 
position (D), to support his or her movements. 

2. An assembly according to claim l, characterized in that 
in the second position (D) , the first part (9) of the 
swivelling arm (6) extends at least substantially 
approximately in the longitudinal direction of the bed. 

3. An assembly according to claim 1 or 2, characterized in 
that the swivelling arm (6) comprises operating means (14, 
14'), which, during use of the apparatus (3), can be operated 
by the user supported in his or her movement, for controlling 
the motor (13) for driving the swivelling arm (6). 

4. An assembly according to claim l. 2 or 3 , characterized 
in that the swivelling arm (6) comprises at least one bend 
between the axis of rotation (5) and the first part (9) so 
that in the second position (D) , the axis of rotation (5) is 



20 



25 



30 



BNSDOCIO-. <WO. 



.S7I0792A1_I_> 



WO 97/10792 



PCT/NL96/00366 



located closer to the bed (1) than the first part (9) of the 
swivelling arm (6) , wherein the first part (9) of the 
swivelling arm (6) extends approximately along the nearby bed 
edge (10) at such a distance that a user can stand upright 
5 between the bed edge (10) and the first part (9) with his or 
her hands on the first part (9). 

5. An assembly according to claim 4, characterized in that 
the swivelling arm (6) , in top plan view, has an L- shape. 

6. An assembly according to any one of the preceding claims, 
10 characterized in that control means (7, 17) are provided for 

the motor (13) , whereby the swivelling arm (6) , during use, is 
driven intermittently so that a period of relatively high 
speed of rotation is each time alternated by a period of 
relatively low or no speed of rotation. 
15 7 . An assembly according to any one of the preceding claims, 
characterized in that the driving speed of the swivelling 
arm (6) is controllable by the user. 

8. An assembly according to any one of the preceding claims, 
characterized in that the positioning means (12) are designed 

20 for attaching the apparatus (3) to the bed (1) . 

9. An assembly according to claim 8, characterized in that 
the positioning means (12) are connected to the base part (4) , 
wherein the base part (4) extends at least partly under the 
lying face of the bed (1) and comprises clamping means (12) or 

25 like fastening members whereby the base part (4) is fixed 
adjacent both sides of the bed (1) . 

10. An assembly according to any one of the preceding claims, 
characterized in that the motor (13) for driving the 
swivelling arm (6) is connected to the base part (4) , 

30 preferably under the bed (1) . 

11. An assembly according to any one of the preceding claims, 
characterized in that the motor (13) for driving the 
swivelling arm (6) is of the linear type. 

12. An assembly according to any one of the preceding claims, 
35 characterized in that the swivelling arm (6) can be swung 

away. 
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13. An assembly according to any one of the preceding claims, 
characterized in that at least a part comprising the 
swivelling arm (6) is removable from the apparatus (3). 

14. An assembly according to any one of the preceding claims, 
characterized in that the arm comprises means for attaching 
thereto a carrying or pulling band, which, during use, can 
extend around a part of the body of the user so that the body 
of the user is at least partly supported thereby. 

15. An apparatus for movement support for a person when 
moving into or out of the bed (l) . in particular suitable for 
use in an assembly according to any one of the preceding 
claims . 

16. A method for helping a person into or out of a bed 
utilizing an assembly according to any one of claims 1 - 14 or 

15 an apparatus according to claim 15. 

17. a method according to claim 16, characterized in that the 
apparatus is at least partly operated by an aid-giver. 
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